The electrocardiographic changes induced by the injection of four contrast media into the right and left coronary arteries of man are described. 
The electrocardiographic changes that occur when contrast media are injected into the left coronary artery of dogs have been used to assess their toxicity (Banks, Raftery, and Oram, I969). We now report the results of a similar analysis of the electrocardiographic changes in man.
Material
One hundred and eighteen investigations, using either the Sones' (Sones and Shirey, I962) or Judkins' (Judkins, I967) techniques were performed on 107 patients being considered for surgical treatment of their coronary arterial disease. All the electrocardiograms recorded during the injection of contrast media were analysed for changes in rate and the incidence of dysrhythmias. The changes in the ST complex which were measured previously in the dog and found to be inconclusive (Banks et al., 1969) were ignored.
The change in rate after injection was expressed as a percentage of the resting rate. All rates were measured in terms of RR interval to allow the exact paper speed to be ignored and to permit comparison to be made between different injections. The RR interval between the first two complexes of each record gave the resting rate, and the maximum slowing was given by the longest RR interval recorded after injection. If there was no lengthening of the interval, the shortest interval measured gave the maximum change in rate. Dysrhythmias and other abnormalities were noted as they occurred.
The findings were grouped and, using Student's 't' test, comparison was made between the four media, the artery, and the technique. A similar analysis is given in Table 2 for the changes produced by injection into the right or left coronary artery. The differences in heart rate induced by the arterial injections are highly significant, right: left p < o oo5. The incidence of complications is also very different in each artery.
The comparison of the Sones' and Judkins' techniques is shown in Table 3 . The changes in heart rate are again highly significant, Judkins: Sones p <O ooi, and there is considerable difference in the complications produced.
Discussion
The ideal medium for use in coronary arteriography would cause no change in heart rate and no other complications. It has been shown previously (Gensini and Di Giorgi, I964) that the safest media are those that contain a large percentage of methylglucamine salts, and our work in dogs (Banks et al., I969) confirmed this finding. In the present study it is interesting to note that the medium which appeared safest in the dog, Hypaque The difference in heart rate resulting from injection of the right and left coronary arteries, respectively, was considerable ( Table  2 ). The left artery was associated with more slowing but fewer and far less serious complications. Slowing of heart rate after injection of contrast media into the coronary arteries has been reported by several authors (Gensini and Di Giorgi, I964; Benchimol and McNally, I966; Ross and Friesinger, I966) . The mechanism of this slowing is obscure, but it closely resembles the effects of vagal stimulation and could be a direct effect of the media on the sinu-atrial node, or a reflex effect mediated via the myocardial receptors and the vagus nerve. If it resulted from a direct action on the sinu-atrial node, then more pronounced effects might be expected from injection into the right coronary artery which usually provides the blood supply to the node (James, I965), whereas our data indicate that more slowing is produced by injection into the left coronary artery. Three patients in this series were premedicated with atropine and given a general anaesthetic before the arteriogram was performed, and in all three the degree of slowing was less than the over-all mean. Injection into the right coronary artery in fact caused greater The explanation of the much greater number of dysrhythmias produced by injection into the right coronary artery possibly depends on the fact that the blood supply to the atrioventricular node arises from the right artery in go per cent of subjects (James, i965) . If this region of the conducting system is interfered with, it might either depress conduction and lead to heart block or asystole, or induce a sudden burst of activity to cause various dysrhythmias ending with ventricular fibrillation.
The difference in change of heart rate and complications induced by the two techniques was considerable, but was probably not due to the techniques alone. As a result of our experiments in the dog (Banks et 
